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object ID of the obj ect of interest is generated, and vector data 
added With the object ID is registered in the image storage 
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IMAGE PROCESSING APPARATUS AND ITS 
METHOD 

FIELD OF THE INVENTION 

The present invention relates to an image processing appa 
ratus and its method and, more particularly, to image process 
ing which performs history management of images and jobs. 

BACKGROUND OF THE INVENTION 

Along with the prevalence of image processing appara 
tuses, everyone can easily copy and transmit document 
images. However, although such easy copying and transmis 
sion improve the user’s convenience, they also pose a prob 
lem of leakage of information such as copying and transmis 
sion of secret information. To solve this problem, an image 
processing apparatus which stores all read image data in a 
recording device upon copying or transmission is available. 
With such apparatus, the administrator can track down a 
leakage source by checking the image processing apparatus 
which read a document image of information leaked. 

Japanese Patent Laid-Open No. 2004-1 18243 describes an 
apparatus which stores a history including information 
printed by a printer, a printing date and time, a user who made 
printing, and the like, and allows to search for stored infor 
mation. This reference discloses an apparatus which has a 
deterrence over illicit information leakage, since the history 
can be referred to if perchance information has leaked. 

However, in order to store all input and output image data 
in the recording device, a large-capacity recording device is 
required. In addition, image data in which some characters or 
images have been changed by editing a previously copied 
document image is stored as an image different from the 
previously copied document image. In other words, the stor 
age e?iciency is very poor. 

SUMMARY OF THE INVENTION 

The ?rst aspect of the present invention discloses an image 
processing apparatus for receiving an image and executing a 
job for the image, comprising: 

a segmenting section, arranged to segment the input image 
into image regions having different attributes; a ?rst detector, 
arranged to detect a corresponding image from a ?rst memory 
by search for an image of each of the segmented image 
regions, and to acquire, when the corresponding image is 
detected, an object ID of the detected image; a storing section, 
arranged to store the image of the image region, the corre 
sponding image of which is not detected, in the ?rst memory 
by adding a unique object ID to the image; a generator, 
arranged to generate schema information which includes 
location information of the image regions and the object IDs 
of the images of the image regions, and indicates a layout of 
the input image; and 

a registering section, arranged to register history informa 
tion including at least the schema information in a second 
memory. 

According to the present invention, when images and jobs 
are to undergo history management, objects can be prevented 
from being redundantly registered. 

Other features and advantages of the present invention will 
be apparent from the following description taken in conjunc 
tion with the accompanying drawings, in which like reference 
characters designate the same or similar parts throughout the 
?gures thereof. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the arrangement of an 
image processing system which digitiZes information using 
an MFP; 

FIG. 2 is a block diagram showing the arrangement of the 
MFP; 

FIG. 3 is a ?owchart for explaining an overview of pro 
cessing by the image processing system; 

FIG. 4 shows a display example of an operation window; 
FIGS. 5A and 5B show an example of the block selection 

result; 
FIG. 6 is a ?owchart showing details of vector conversion 

processing; 
FIG. 7 is a view for explaining comer extraction processing 

in vector conversion; 
FIG. 8 is a view for explaining processing for grouping 

outlines in vector conversion; 
FIG. 9 is a ?owchart showing grouping processing of vec 

tor data generated by vector conversion; and 
FIG. 10 is a ?owchart showing detection processing of 

picture elements. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Image processing according to preferred embodiments of 
the present invention will be described in detail hereinafter 
with reference to the accompanying drawings. 

First Embodiment 

[Image Processing System] 
FIG. 1 is a block diagram showing the arrangement of an 

image processing system which digitiZes information using a 
multi-functional peripheral equipment (MFP) as a recording 
apparatus whose functions are expanded. 

This image processing system is implemented in an envi 
ronment in which of?ces (or a plurality of of?ce-like parti 
tions) 10 and 20 are connected via a wide area network 
(WAN) 104 such as the Internet or the like. 
To a local area network (LAN) 107 formed in the o?ice 10, 

an MFP 100 is connected. In addition, a management PC 101 
which controls the MFP 100, a client PC 102, an image 
storage server 105 which stores an image, a job archive server 
106 which stores history information of an image, and the like 
are connected to the LAN 107. The of?ce 20 has almost the 
same arrangement as the o?ice 10 except that, to a LAN 108 
formed in the of?ce 20, at least another image storage server 
105, job archive server 106, and the like are connected. The 
LANs 107 and 108 of the o?ices 10 and 20 are connected to 
each other via a proxy server 103 connected to the LAN 107, 
the WAN 104, and another proxy server 103 connected to the 
LAN 108. 
The MFP 100 does some of image processes for reading a 

document image, and processing a read image. An image 
signal output from the MFP 100 is input to the management 
PC 101 via a communication line 109. The management PC 
101 comprises a normal personal computer (PC). The man 
agement PC 101 has a memory such as a hard disk or the like 
for storing images, an image processor implemented by hard 
ware or software, a monitor such as a CRT, LCD, or the like, 
and an input unit including a mouse, keyboard, and the like. 
Some components of the management PC 101 are integrally 
formed with the MFP 100. Note that a case will be exempli 
?ed hereinafter wherein the management PC 101 executes 
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processing and the like to be described later, but the MFP 100 
may execute the processing to be executed by the manage 
ment PC 101. 

The management PC 101 segments image data read by the 
MFP 100 into a text region and image region by block selec 
tion (BS), assigns unique object IDs to respective regions, and 
stores them in the image storage server 105. Also, the man 
agement PC 101 sets, as a job history, schema information 
including an object ID and layout information of an image 
printed or transmitted by the MFP 100, and attribute infor 
mation such as a date and time, user ID, job type, and the like. 
The management PC 101 records the job history in the job 
archive server 106. 

The client PC 102 can supply an image to the MFP 100 (or 
management PC 101) and can control it to print or transmit 
the image. The client PC 102 can doWnload images and 
schema information stored in the image storage server 105 
and job archive server 106 and can display images. 

[MFP] 
FIG. 2 is a block diagram shoWing the arrangement of the 

MFP 100. 

An image reader 110 including an auto document feeder 
(ADF) irradiates an image on each of one or a plurality of 
stacked documents With light coming from a light source, and 
forms an image of light re?ected by the document on a solid 
state image sensing element via a lens. Then, the image reader 
110 obtains a read image signal (e.g., 600 dpi, 8 bits) in the 
raster order from the solid-state image sensing element. 
When a document is to be copied, a data processor 115 
converts this read image signal into a print signal. When an 
image is copied on a plurality of print sheets, the data proces 
sor 115 temporarily stores a print signal for one page in a 
storage unit 111, and repetitively outputs the print signal to a 
printer unit 112, thus forming images on the plurality of print 
sheets. 

On the other hand, print data output from the client PC 102 
is input to a netWork interface (UP) 114 via the LAN 107. The 
print data is converted into printable raster data by the data 
processor 115, and is formed by the printer unit 112 as an 
image on a print sheet. 

An input unit 113 Which includes a key operation unit 
equipped on the MFP 100 and a keyboard and mouse of the 
management PC 101 is used to input operator’s instruction to 
the MFP 100. A display unit 116 displays operation inputs, 
image processing states, and the like. 

The operation of the MFP 100 is controlled by a controller 
11511 which is included in the data processor 115 and com 
prises, eg a one-chip microcontroller. 

Note that the storage unit 111 can also be controlled from 
the management PC 101. Data exchange and control betWeen 
the MFP 100 and management PC 101 are made via a netWork 
UP 117 and the signal line 109 Which directly connects them. 

Note that the MFP 100 may comprise an interface Which 
acquires image data from an image sensing apparatus such as 
a digital camera, digital video, or the like, a portable terminal 
such as a portable data assistant (PDA), a facsimile, or the like 
as a part of the input unit 113. 

A user recognition unit 118 used to identify the user is 
connected to the input unit 1 13. The user recognition unit 1 18 
is, e.g., an IC card reader, keys used to input an ID or pass 
Word, a biometric device that identi?es biometric information 
such as ?ngerprints, a handprint, a capillary pattern, an iris, or 
the like. The user recognition unit 1 18 inputs information that 
speci?es the user Who uses the MFP 100 (to be referred to as 
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4 
“user specifying information” hereinafter), and outputs the 
user specifying information to the data processor 115 via the 
input unit 113. 

Also, information indicating the security level of each user 
of the MFP 100 is set and stored in a nonvolatile memory of 
the data processor 115 or that of the management PC 101 
(e.g., a hard disk). Therefore, the data processor 115 can 
acquire the security level corresponding to the user specifying 
information input from the user recognition unit 118. When 
an IC card reader is used as the user recognition unit 118, the 
user recognition unit 118 may notify the data processor 115 of 
the security level stored in a memory in an IC card. 

In the folloWing description, an event that the data proces 
sor 115 acquires the security level corresponding to the user 
specifying information acquired by the user recognition unit 
118 (or it directly acquires the security level from the user 
recognition unit 118) Will be referred to as “user authoriza 

[Flow of Processing] 
FIG. 3 is a ?owchart for explaining the How of the process 

ing by the aforementioned image processing system. This 
processing is executed by the management PC 101 or data 
processor 115 or a combination of them. 
The MFP 100 performs user authoriZation (S300). If user 

authoriZation has failed, the MFP 100 displays a message that 
advises accordingly on the display unit 116, and does not 
accept any operation. If user authoriZation has succeeded, the 
MFP 100 enables the image reader 110 to scan a document 
image for one page in a raster order, thus acquiring a read 
image signal. The read image signal is pre-processed by the 
data processor 115, and is saved in the storage unit 111 as 
image data for one page of the input image (S301). 
When a job instruction is input from the client PC 102, the 

management PC 101 sends an authoriZation request to the 
client PC 102, and performs user authorization based on user 
specifying information input in response to that request 
(S300). If user authorization has failed, the management PC 
101 returns a message that advises accordingly to the client 
PC 102 and does not accept any job. If user authoriZation has 
succeeded, the management PC 101 controls the data proces 
sor 115. Then, the management PC 101 makes the data pro 
cessor 115 receive and pre-process image data transmitted 
from the client PC 102, and save the image data as that for one 
page of an input image in the storage unit 111 (S301). 

The image data stored in the storage unit 111 undergoes a 
process (copying, printing, data transmission, or facsimile 
transmission) in accordance With an instruction content of the 
job by the MFP 100, independently of the process to be 
described beloW. 

Next, the management PC 101 executes block selection 
(BS) processing to segment the image data stored in the 
storage unit 111 into a text and line region including character 
or line images, a halftone photo region, an image region With 
an indeterminate form, and other regions. Furthermore the 
text and line region is segmented into a text region mainly 
including characters and a line region mainly including a 
table, picture, or the like, and the line region is segmented into 
a table region and ?gure region (S302). Note that the ?rst 
embodiment detects connected pixels, and segments image 
data into regions of respective attributes using the shapes, 
siZes, pixel densities, and the like of circumscribed rectangu 
lar regions of the connected pixels. HoWever, other region 
segmentation methods may be used. 
The text region is segmented into rectangular blocks (text 

region rectangularblocks) to have clusters such as paragraphs 
and the like as blocks. The line region is segmented into 
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rectangular blocks of individual objects (table region rectan 
gular block, line region rectangular block) such as a table, 
picture, and the like. The photo region expressed by halftone 
is segmented into rectangular blocks such as an image region 
rectangular block, background region rectangular block, and 
the like. Note that information of these rectangular blocks 
Will be referred to as “block segmentation information” here 
inafter. 

The data processor 115 combines the block segmentation 
information obtained by the BS processing and the input 
image and displays them on an operation WindoW of the 
display unit 116 (S303), as exempli?ed in FIG. 4. The input 
image itself is displayed on the left side of the operation 
WindoW, and the block segmentation information is displayed 
as rectangular blocks on the right side. Note that FIG. 4 shoWs 
character strings TEXT, PICTURE, LINE, TABLE, and the 
like indicating their attributes in correspondence With respec 
tive blocks so as to alloW easy understanding of rectangular 
blocks. HoWever, such attribute information is not displayed 
on the actual operation WindoW, and the rectangular blocks 
are displayed as frame borders. The attribute information 
TEXT indicates a text attribute; PICTURE, a picture 
attribute; PHOTO, a photo attribute; LINE, a line attribute; 
and TABLE, a table attribute. Of course, in addition to side 
by-side display of the input image and block segmentation 
information shoWn in FIG. 4, they may be overlaid on each 
other so that the rectangular blocks are displayed on the input 
image. Hence, various other display modes are available. 

Next, the management PC 101 executes vector conversion 
processing to convert objects of respective segments into 
vector data (S304). Note that an object of a photo attribute 
(image data) is not vector-converted. The management PC 
101 then searches if each of the objects matches those (vector 
data or image data) stored in the image storage server 105 
(S305). Note that the image storage server 105 stores objects 
together With unique object IDs. 

Each object is searched for in accordance With attributes 
such as text, photo, table, line, and the like. When a query 
object is a text object, character codes are determined by 
optical character recognition (OCR) processing, and a char 
acter string can be searched for. When a query object is a 
picture, table, or line object, layout information is generated 
from information such as the positional relationship, layout, 
or the like of rectangles, special picture, a table (ruled lines) 
based on vector data generated by the vector conversion pro 
cessing, and a so-called layout search is conducted. When a 
query object is a photo object, the ratio of similarity is calcu 
lated from an error on a feature space based on a feature vector 

extracted from an image, thus searching for objects With 
higher ratios of similarity. There are a plurality of feature 
vectors such as feature amounts associated With colors such 
as a color histogram, color moment, and the like, texture 
feature amounts expressed by a co-occurrence matrix, con 
trast, entropy, Gabor’s Wavelet transformation, and the like, 
shape feature amounts such as a Fourier descriptor and the 
like, and so forth. Of these plurality of feature amounts, an 
optimal combination may be used. 

If a matching object is detected by the search, the manage 
ment PC 101 acquires an object ID added to that object 
(S306). If no matching object is detected by the search, the 
management PC 101 generates an object ID of that object, 
and registers vector data (or image data) added With the object 
ID in the image storage server 105 (S307). Note that the 
object ID must be unique, and may be normally generated 
from a registration date and time. 
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6 
Although FIG. 3 shoWs a simpli?ed How, the management 

PC 101 repetitively executes the processes in steps S305 to 
S307 for objects of all segments of the read document image. 

In this Way, the management PC 101 acquires or generates 
the object IDs for the objects of all the segments of the read 
document image. Upon completion of acquisition and gen 
eration of the object IDs, schema information Which de?nes 
location information of the objects of the document image 
and layout information including the object IDs acquired or 
generated in steps S306 and S307 by, e.g., a schema or the like 
is generated (S308). 

Next, the management PC 101 acquires job attribute infor 
mation (S309). The job attribute information includes: 

information indicating an execution date and time of a job; 
authorization information (user name or user code); 
an image name (?le name or the like); 
address information (IP or MAC address) of the client PC 

102; 
information indicating a job type (facsimile transmission, 

data transmission, print, copy, or the like); 
the product number of the MFP 100, and so forth. 
Note that the image name, address information, and the 

like, Which are not alWays be acquired may be empty. 
The management PC 101 registers the schema information 

and job attribute information in the job archive server 106 as 
history information (S310). The client PC 102 can doWnload 
images and schema information stored in the image storage 
server 105 and job archive server 106 and can display images. 
That is, by searching for the image storage server 105 using 
the schema information and object IDs included in the 
schema information, images obtained by rasteriZing the 
documents can be reconstructed. 

Therefore, if printed matter or data With an inappropriately 
high con?dentiality is found, job attribute information Which 
has already been registered in the job archive server 106 is 
searched for using this printed matter or data, thus detecting 
When and Who processed that printed matter or data With the 
high con?dentiality. In this search, the user of the client PC 
1 02 visually compares the printed matter or data With the high 
con?dentiality With displayed images reconstructed from 
those in the image storage server 105, so as to specify an 
image corresponding to the printed matter or data With the 
high con?dentiality from those in the image storage server 
105. After that, in accordance With an instruction from the 
client PC 102, the job archive server 106 is searched for job 
attribute information corresponding to the speci?ed image. 
Alternatively, the client PC 102 may determine similarities 
betWeen data obtained by applying the scan and BS process 
ing by the MFP 100 to this printed matter With the high 
con?dentiality With images stored in the image storage server 
105. Then, the client PC 102 may search the job archive server 
106 for job attribute information corresponding to images 
With higher similarities. 
The processes of principal steps shoWn in FIG. 3 Will be 

described in detail beloW. 

[Block Selection (S302)] 
Block selection is processing for recognizing the image for 

one page shoWn in FIG. 4 as a set of objects, determining 
attributes of the respective objects as TEXT, PICTURE, 
PHOTO, LINE, and TABLE, and segmenting them into seg 
ments (blocks) having different attributes. A practical 
example of block selection Will be described beloW. 
An image to be processed is binariZed to a monochrome 

image, and a cluster of pixels bounded by black pixels is 
extracted by outline tracing. For a cluster of black pixels With 
a predetermined area or more, outline tracing is also made for 



US 7,609,914 B2 
7 

White pixels in the cluster to extract clusters of White pixels. 
Furthermore, extraction of clusters of black and White pixels 
is recursively repeated so that a cluster of black pixels is 
extracted from the cluster of White pixels With a predeter 
mined area or more. 

Rectangular blocks Which circumscribe the pixel clusters 
obtained in this Way are generated, and their attributes are 
determined based on the sizes and shapes of the rectangular 
blocks. For example, a pixel cluster Which has an aspect ratio 
close to 1, and has a size that falls Within a predetermined 
range is determined as that of a text attribute. Furthermore, 
When neighboring pixel clusters of the text attribute regularly 
line up and can be grouped, they are determined as a text 
region. Also, a loW-pro?le pixel cluster With a small aspect 
ratio is categorized as a line block. In addition, a range occu 
pied by black pixel clusters that include rectangular White 
pixel clusters Which have a predetermined size or more and a 
size close to a rectangle and regularly line up is categorized as 
a table region. Furthermore, a region Where pixel clusters 
With indeterminate forms are distributed is categorized as a 
photo region. Other pixel clusters With an arbitrary shape are 
categorized as a ?gure region. 

FIGS. 5A and 5B shoW an example of the block selection 
result. FIG. 5A shoWs block information of each extracted 
rectangular block. The block information includes an 
attribute, coordinates X andY of a position, Width W, height 
H, OCR information, and the like of each block. Attributes are 
given as numerical values 1 to 5: “1” indicates a text attribute; 
“2”, a picture attribute; “3”, a table attribute; “4”, a line 
attribute; and “5”, a photo attribute. The coordinates X andY 
indicate the X- and Y-coordinates (those of the upper left 
corner) of a start point of each rectangular block of the input 
image, the Width W and height H indicate the Width in the 
X-coordinate direction and the height in the Y-coordinate 
direction of the rectangular block, and the OCR information 
indicates the presence/ absence of it. 

FIG. 5B shoWs input ?le information, Which indicates the 
total number of rectangular blocks extracted by block selec 
tion. 

The block information for each rectangular block is used in 
vector conversion of the designated block. Based on the block 
information, the relative positional relationship betWeen the 
vector-converted designated block and raster data can be 
speci?ed, and the vector-converted block and raster data 
blocks can be combined Without damaging the layout of the 
input image. 

[Vector Conversion (S304)] 
As the vector conversion, the folloWing schemes are avail 

able. 
(a) In case of a segment of the text attribute, a character 

pattern is converted into a character code by OCR processing, 
or is converted into visually faithful font data by recognizing 
the size, style, and face of a character. 

(b) In case of a segment of the line or text attribute Which 
cannot undergo character recognition by the OCR processing, 
an outline of a line image or character is traced, and outline 
information is converted into a format that expresses the line 
image or character as connection of line segments. 

(c) In case of a segment of the picture attribute, an outline 
of a picture object is traced, and outline information is con 
verted into a format that expresses outline information as 
connection of line segments. 

(d) The outline information of a line segment format 
obtained by the scheme (b) or (c) undergoes ?tting by a Bezier 
function to be converted into function information. 
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8 
(e) The shape of the picture is recognized based on the 

outline information of the picture object obtained by the 
scheme (c), and is converted into ?gure de?nition information 
such as a circle, rectangle, polygon, or the like. 

(f) In case of a segment of the table attribute, ruled lines and 
frame borders are recognized, and are converted into form 
information of a predetermined format. 

In addition to the aforementioned schemes, various kinds 
of vector conversion processing Which replace image data by 
command de?nition type information such as code informa 
tion, picture information, function information, and the like 
are available. 

[Vector Conversion of Text Region] 
FIG. 6 is a ?owchart shoWing details of vector conversion 

processing (S304), Which is the processing executed by the 
data processor 115 (or management PC 101). 

It is checked With reference to block information if a seg 
ment of interest is that of the text attribute (S901). If the 
segment of interest is that of the text attribute, the How 
advances to step S902 to make character recognition using an 
arbitrary pattern matching scheme, thus obtaining a corre 
sponding character code. 

If the segment of interest is other than that of the text 
attribute, vector conversion based on the outline of the image 
is executed (S912), as Will be described in detail later. 

In case of the segment of the text attribute, horizontal and 
vertical projections of pixel values are calculated to deter 
mine horizontal or vertical Writing (to determine the direction 
for typesetting) (S902). The distributions of the projections 
are evaluated (S903). If the distribution of the horizontal 
projection is larger, horizontal Writing is determined; if that of 
the vertical projection is larger, vertical Writing is determined. 
Based on this determination result, lines are segmented, and 
characters are then segmented, thus obtaining character 
images (S904). 
Upon decomposition into a character string and characters, 

in case of horizontal Writing, lines are segmented using the 
horizontal projection, and characters are segmented based on 
the vertical projection With respect to the segmented lines. For 
a vertical Writing text region, columns are segmented using 
the horizontal projection, and characters from the vertical 
projection With respect to the segmented columns. Note that 
each character size can also be detected upon segmenting 
lines and characters. 

Next, for each segmented character, an observed feature 
vector obtained by converting the feature obtained from a 
character image into a several-ten-dimensional numerical 
value string is generated (S905). Feature vector extraction 
may use various knoWn methods. For example, the folloWing 
method may be used. That is, a character is segmented into 
meshes, lines Which form the character in the meshes are 
counted as direction-dependent line elements, and a vector 
having dimensions as many as the number of meshes is 
de?ned as a feature vector. 

The observed feature vector is compared With feature vec 
tors Which are calculated for respective character types and 
are stored in a feature dictionary to calculate distances 
betWeen these vectors (S906). The calculated distances are 
evaluated, and a character type With a smallest distance is 
determined as a recognition result (S907). Based on the evalu 
ation results of the distances, the smallest distance is com 
pared With a threshold. If the smallest distance is less than the 
threshold, it is determined that the similarity is high; other 
Wise, it is determined that the similarity is loW (S908). If the 
smallest distance is equal to or larger than the threshold (if the 
similarity is loW), the character image of interest is more 
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likely to be erroneously recognized as another character With 
a similar shape. Hence, the recognition result in step S907 is 
not adopted, the character image is handled in the same man 
ner as a line image, and the outline of the character image is 
vector-converted (S911). In other Words, for the character 
image Which has high probability of a recognition error, visu 
ally faithful outline vector data is generated. 
On the other hand, if the similarity is high, the recognition 

result in step S907 is adopted, and font information is output 
together With a character code, thus recognizing a character 
font (S909). Note that a plurality of feature dictionaries as 
many as character types used in character recognition are 
prepared in correspondence With character shape types, i.e., 
font types, thus attaining font recognition. Subsequently, 
each character is converted into vector data With reference to 
the character code and font information obtained by the char 
acter recognition and font recognition using outline data pre 
pared in advance in correspondence With the character code 
and font information (S910). In case of color image data, a 
character color is extracted and is recorded together With 
vector data. 

With the above processing, character images included in 
the segment of the text attribute can be converted into vector 
data Which have approximately faithful shapes, siZes, and 
colors. 

[Vector Conversion Other than Text Region] 
For a segment other than that of the text attribute, i.e., that 

Which is determined as the picture, line, or table attribute, 
black pixel clusters are extracted, and their outlines are con 
verted into vector data. Note that a segment of the photo 
attribute remains unchanged as image data Without vector 
conversion. 

Vector conversion of a region other than the text region 
detects a “comer” Which segments a curve into a plurality of 
sections (pixel arrays), so as to express a line image or the like 
as a combination of straight lines and/or curves. FIG. 7 is a 
vieW for explaining comer extraction processing in vector 
conversion. A corner is a point Which corresponds to a maxi 
mal curvature, and Whether or not a pixel Pi on a curve shoWn 
in FIG. 7 is a corner is determined as folloWs. 

The pixel Pi is de?ned as a starting point, and pixels Pi-k 
and Pi +k Which are separated from the pixel Pi by the prede 
termined number k of pixels in tWo directions along the line 
image curve are connected by a line segment L. Let d1 be the 
distance betWeen the pixels Pi-k and Pi+k, and d2 be the 
length (the distance betWeen the pixel Pi and line segment L) 
of a line segment dropped from the pixel Pi to the line segment 
L to cross at right angles. If d2 becomes maximal, or if a ratio 
d1/A of a lengthA of an arc betWeen the pixels Pi-k and Pi+k 
and the distance d1 becomes equal to or smaller than a pre 
determined threshold, the pixel Pi is determined as a comer. 

After the comer is detected, pixel arrays of the line image 
curve segmented by the comer are approximated by straight 
lines or curves. Approximation to a straight line is executed 
by a method of least squares or the like, and that to a curve 
uses a ternary spline function or the like. The pixel of the 
corner that segments pixel arrays becomes the start or termi 
nal end of the approximated straight line or curve. 

Furthermore, it is checked if an inside outline of a White 
pixel cluster exists Within the vector-converted outline. If 
such inside outline exists, that outline is vector-converted, 
and inside outlines of the black and White pixel clusters are 
recursively vector-converted, taking an inside outline in each 
inside outline. 
As described above, using the method of approximating 

partial lines of an outline by straight lines or curves, the 
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10 
outline of a picture With an arbitrary shape can be vector 
converted. When an input image is a color image, the color of 
a picture is extracted from the color image, and is recorded 
together With vector data. 

FIG. 8 is a vieW for explaining processing for grouping 
outlines in vector conversion. 

When an outside outline PRj is close to an inside outline 
PRj +1 or another outside outline Within a section of interest of 
outlines, tWo or three or more outlines are combined to 
express a line having a given Width. For example, distances 
PQi betWeen pixels Pi on the outline PRj+l and pixels Qi on 
the outline PRj Which have shortest distances from the pixels 
Pi are calculated. When variations of the distances PQi 
betWeen a plurality of pixels are slight, the section of interest 
of the outlines PRj and PRj+l is approximated by a straight 
line or curve along a point sequence of middle points Mi of 
line segments PQi. The Width of the approximated straight 
line or curve along the point sequence of the middle points Mi 
can be set to be the average value of the distances PQi. 
A line or a table ruled line as a set of lines can be e?iciently 

vector-converted by expressing them as a set of lines having 
a Width. 

[Recognition of Picture] 
After the outlines of a line picture or the like are vector 

converted, vector-converted partial lines are grouped for each 
picture object. 

FIG. 9 is a ?owchart shoWing grouping processing of vec 
tor data generated by vector conversion, i.e., processing for 
grouping vector data for each picture object. 

Initial and terminal points of each vector data are calcu 
lated (S1401) to detect a picture element using the informa 
tion of the initial and terminal points (S1402). Note that the 
picture element is a closedpicture formed by partial lines, and 
vectors are connected at common comer pixels serving as the 
initial and terminal ends upon detection. That is, a principle 
that vector groups forming closed shapes have vectors to be 
connected at their tWo ends is applied. 

Next, it is checked if another picture element or partial line 
exists in the picture element (S1403). If such picture element 
or partial line exists, steps S1401 and S1402 are recursively 
repeated. Then, these elements or lines are grouped to form a 
picture object (S1404). If no other picture element or partial 
line exists in the picture element, that picture element is 
de?ned as one picture object (S1405). 

Note that FIG. 9 shoWs processing for only one picture 
object. If another picture object exists, the processing in FIG. 
9 is repeated accordingly. 

Detection of Picture Element (S1402) 
FIG. 10 is a ?owchart shoWing the detection processing of 

picture elements. 
Vectors Which do not have any vectors, tWo ends of Which 

are not coupled to other vectors, are excluded from vector 
data to extract vectors Which form a closed picture (S1501). 

As for the vectors Which form the closed picture, one end 
point (initial or terminal point) of a vector of interest is set as 
a start point, and vectors are searched in a predetermined 
direction (e.g., clockWise). That is, the end point of the other 
vector is searched for at the other end point, and the closest 
end point Within a predetermined distance is de?ned as an end 
point of a vector to be connected. When all the vectors Which 
form the closed picture are traced once until the start point is 
reached, all the passed vectors are grouped as a closed picture 
Which form one picture element (S1502). Also, all vectors 
Which form a closed picture present in the closed picture are 
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recursively grouped. Furthermore, the initial point of a non 
grouped vector is set as a start point to repeat the same 
processing. 
Of the excluded vectors, a vector (a vector to be connected 

to the closed picture) Whose end point is close to the vectors 
grouped as the closed picture is detected, and the detected 
vector is grouped into that group (S1503). 

With the aforementioned processing, picture data included 
in a segment of the picture attribute can be converted into 
reusable vector data Which has a nearly faithful shape, siZe, 
and color. Note that a segment of the photo attribute remains 
unchanged as photo data Without vector conversion. 

Modi?cation of Embodiment 

In the description of the above example, a document image 
is vector-converted for respective objects of regions, schema 
information is generated based on the object ID and layout 
information, and the generated schema information is regis 
tered in the job archive server 106. Furthermore, it may be 
checked if schema information that matches the generated 
schema information is registered in the job archive server 
106. If matching schema information is detected, a schema ID 
added to that schema information may be acquired. If no 
matching schema information is detected, a unique schema 
ID may be generated, the acquired or generated schema ID is 
added to the schema information to be registered, and history 
information may be registered in the job archive server 106. 
In this Way, the output history of an image can be traced. 

In this manner, according to the image processing system 
of this embodiment, it is checked if an object corresponding 
to an object of each segment is stored in the image storage 
server 105. If such object is stored, the object ID of that obj ect 
is acquired. If no such object is stored, the object added With 
a unique object ID is registered in the image storage server 
105. Schema information is generated using the acquired or 
generated object ID, and is registered in the job storage server 
106 as history information together With job attribute infor 
mation. 

Since the image processing system shoWn in FIG. 1 pro 
vides reusable data as vector data or image data, different jobs 
are more likely to use identical objects. Therefore, an object 
used in the previous job is more likely to be included in the 
current job. Since such object is registered in the image stor 
age server 105, the already registered object can be prevented 
from being redundantly registered by checking if the object 
included in the current job is registered in the image storage 
server 105. 

Therefore, according to the embodiment, all input and 
output image data need not be stored in the storage device, 
thus improving the storage e?iciency. Of course, even in 
image data in Which some characters or images have been 
changed by editing a previously copied document image, the 
changed object must be registered in the image storage server 
105 by adding an object ID. HoWever, as for an object Which 
is not changed, its object ID need only be acquired, but the 
object itself need not be registered in the image storage server 
1 05. That is, objects can be prevented from being redundantly 
registered in the image storage server 105, and the storage 
ef?ciency of the image storage server 105 that registers 
objects can be improved. 

Other Embodiments 

Note that the present invention can be applied to an appa 
ratus comprising a single device or to system constituted by a 
plurality of devices. 
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Furthermore, the invention can be implemented by supply 

ing a softWare program, Which implements the functions of 
the foregoing embodiments, directly or indirectly to a system 
or apparatus, reading the supplied program code With a com 
puter of the system or apparatus, and then executing the 
program code. In this case, so long as the system or apparatus 
has the functions of the program, the mode of implementation 
need not rely upon a program. 

Accordingly, since the functions of the present invention 
are implemented by computer, the program code installed in 
the computer also implements the present invention. In other 
Words, the claims of the present invention also cover a com 
puter program for the purpose of implementing the functions 
of the present invention. 

In this case, so long as the system or apparatus has the 
functions of the program, the program may be executed in any 
form, such as an object code, a program executed by an 
interpreter, or scrip data supplied to an operating system. 
Example of storage media that can be used for supplying 

the program are a ?oppy disk, a hard disk, an optical disk, a 
magneto-optical disk, a CD-ROM, a CD-R, a CD-RW, a 
magnetic tape, a non-volatile type memory card, a ROM, and 
a DVD (DVD-ROM and a DVD-R). 
As for the method of supplying the program, a client com 

puter can be connected to a Website on the Internet using a 
broWser of the client computer, and the computer program of 
the present invention or an automatically-installable com 
pressed ?le of the program can be doWnloaded to a recording 
medium such as a hard disk. Further, the program of the 
present invention can be supplied by dividing the program 
code constituting the program into a plurality of ?les and 
doWnloading the ?les from different Web sites. In other Words, 
a WWW (World Wide Web) server that doWnloads, to mul 
tiple users, the program ?les that implement the functions of 
the present invention by computer is also covered by the 
claims of the present invention. 

It is also possible to encrypt and store the program of the 
present invention on a storage medium such as a CD-ROM, 
distribute the storage medium to users, alloW users Who meet 
certain requirements to doWnload decryption key information 
from a Website via the Internet, and alloW these users to 
decrypt the encrypted program by using the key information, 
Whereby the program is installed in the user computer. 

Besides the cases Where the aforementioned functions 
according to the embodiments are implemented by executing 
the read program by computer, an operating system or the like 
running on the computer may perform all or a part of the 
actual processing so that the functions of the foregoing 
embodiments can be implemented by this processing. 

Furthermore, after the program read from the storage 
medium is Written to a function expansion board inserted into 
the computer or to a memory provided in a function expan 
sion unit connected to the computer, a CPU or the like 
mounted on the function expansion board or function expan 
sion unit performs all or a part of the actual processing so that 
the functions of the foregoing embodiments can be imple 
mented by this processing. 
As many apparently Widely different embodiments of the 

present invention can be made Without departing from the 
spirit and scope thereof, it is to be understood that the inven 
tion is not limited to the speci?c embodiments thereof except 
as de?ned in the appended claims. 

This application claims the bene?t of J apaneseApplication 
No. 2005-056214, ?led on Mar. 1, 2005, Which is hereby 
incorporated by reference herein in its entirety. 
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What is claimed is: 

1. An image processing apparatus for receiving an image 
and executing a job for the image, comprising: 

a segmenting section, arranged to segment the input image 
into image regions having different attributes; 

a ?rst detector, arranged to detect a corresponding image 
from a ?rst memory by search for an image of each of the 
segmented image regions, and to acquire, When the cor 
responding image is detected, an object ID of the 
detected image; 

a storing section, arranged to store the image of the image 
region, the corresponding image of Which is not 
detected, in the ?rst memory by adding a unique object 
ID to the image; 

a generator, arranged to generate schema information 
Which includes location information of the image 
regions and the object IDs of the images of the image 
regions, and indicates a layout of the input image; and 

a registering section, arranged to register history informa 
tion including at least the schema information in a sec 
ond memory. 

2. The apparatus according to claim 1, further comprising: 
a second detector, arranged to detect schema information 

corresponding to the schema information generated by 
said generator from the second memory by search, and 
to acquire, When the corresponding schema information 
is detected, a schema ID of the detected schema infor 
mation; and 

an adding section, arranged to add a unique schema ID to 
the schema information, the corresponding schema 
information of Which is not detected. 

3. The apparatus according to claim 1, further comprising 
a converter, arranged to convert the image of the region into 
vector data. 

4. The apparatus according to claim 1, Wherein the history 
information includes at least an execution date and time of the 
job, user information, a type of the job, a number used to 
identify said image processing apparatus, and a result of the 
job in addition to the schema information. 

5. The apparatus according to claim 1, further comprising 
a storage to Which the ?rst memory and the second memory 
are assigned. 

6. The apparatus according to claim 1, further comprising 
a communication section, arranged to communicate With an 
external apparatus via a computer network, 

Wherein the ?rst memory and the second memory respec 
tively correspond to different server apparatuses. 

7. An image processing method of an image processing 
apparatus Which receives an image and executes a job for the 
image, the method comprising steps of: 

segmenting the input image into image regions having 
different attributes; 
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14 
detecting a corresponding image from a memory by search 

for an image of each of the image regions, and acquiring, 
When the corresponding image is detected, an object ID 
of the detected image; 

storing the image of the image region, the corresponding 
image of Which is not detected, in the memory by adding 
a unique object ID to the image; 

generating schema information Which includes location 
information of the image regions and the object IDs of 
the images of the image regions, and indicates a layout 
of the input image; and 

registering history information including at least the 
schema information in the memory. 

8. A computer-readable storage medium storing a com 
puter-executable program for causing a computer to execute 
an image processing method of an image processing appara 
tus Which receives an image and executes a job for the image, 
the method comprising steps of: 

segmenting the input image into image regions having 
different attributes; 

detecting a corresponding image from a memory by search 
for an image of each of the image regions, and acquiring, 
When the corresponding image is detected, an object ID 
of the detected image; 

storing the image of the image region, the corresponding 
image of Which is not detected, in the memory by adding 
a unique object ID to the image; 

generating schema information Which includes location 
information of the image regions and the object IDs of 
the images of the image regions, and indicates a layout 
of the input image; and 

registering history information including at least the 
schema information in the memory. 

9. An image processing apparatus for receiving an image 
and executing a job for the image, comprising: 

a segmenting section, arranged to segment the input image 
into image regions having different attributes; 

a detector, arranged to detect an image of the segmented 
image region from a ?rst memory by search; 

a storing section, arranged to store no image of the image 
region, Which is found by said detector, in the ?rst 
memory, and to store the image of the image region, 
Which is not found by said detector, in the ?rst memory 
by adding a unique object ID to the image; 

a generator, arranged to generate specifying information 
Which includes location information of the image, Which 
is stored in the ?rst memory, in the input image, and ID 
information of the stored image; and 

a registering section, arranged to register the specifying 
information in a second memory. 

10. The apparatus according to claim 9, Wherein said stor 
ing section registers ID information of the image of the image 
regions, Which is found by said detector, in the second 
memory as the specifying information. 

* * * * * 


